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© Immunostimulatory remedies containing palindromic DNA sequences. 

® Single-stranded, linear polydeoxyribonueleotides. with a base number of 10 to 100 containing at least one 
structure represented by the following generel formula: 

5 , -X n •♦•X3X2X,Y^YaY3•••Y <l -3 , (I) 

( wherein n is an integer, fmm 3 to 50; X,. X,, X, and Y,, Y*. Y 3 , "\ Y n are each a 
monodeoxyribonuclectlde: X, , X*. - and X* may be the same or different nucleotides; and bases in i X, and 
Y, in X* and Yi. in Xj and Y 3 , in and In Xa and Y B are complementary with each other as defined by 
Watson & Crick ). and double-stranded, linear polydeoxyribonueleotides. in which at least one single-stranded, 
linear polydeoxyrtbonucleotide contains at least one structure represented by the general formula (I), both show 
strong immunostimulatory activity. ^ ^ 

Thus, remedies containing, as active ingredient, such a specific polydeoxyribonuleotlde as dsecribed above 
or a salt thereof, are efficacious against malignant tumors, infectious diseases, immunodeficiency diseases and 
autoimmune diseases, with minimized side-effects. 
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This invention relates to immunostimulatory remedies' capable of arresting and curing diseases 
susceptible to medicines having immunophannacoiogical activity, such as malignant tumors, infectious 
diseases, immunodeficiency diseases and autoimmune diseases, by modifying the function of the immune 
system. 

s Bacterial preparations, polysaccharides, a variety of low-molecular compounds such as levamisole. and 
various cytokines such as interferon, have been used or investigated as the immunostimulatory remedies 
against malignant tumors, infectious diseases, immunodeficiency diseases and autoimmune diseases 
However, these remedies do not exhibit satisfactory therapeutic effects and cause a variety of unfavorable 
side effects. Hence, there has been a demand for highly efficacious remedies with minimized side effects. 

to On the other hand, some attempts have also been made to apply nucleic acids to the above purposes. 
The complex of polylnosinic acid and polycytidyiic acid, which is a synthetic polyribonuleotide ( hereinafter 
abbreviated as RNA ), enhances the activity of mouse natural killer ceils ( hereinafter abbreviated as NK 
cells ) which are members of the Immune system, and promotes the production of interferon ( hereinafter 
abbreviated as I FN ) which is a regulatory substance in the immune system. It was also proved to be 

1$ efficacious against experimental tumors presumably by immunological mechanism(s). 
Ojeu, J.Y., at al.; J. Immunol., 122, 175-181 ( 1979 ) 
Levy, H.B., et al.; Proc. Natl. Acad. StlU.SA. 82. 357*361 ( 1969 ) 

It was reported that a complex of polyadenyiic acid and polyuridylic acid ( a synthetic RNA ) is also 
efficacious against experimental tumors. 

20 Lacour, F„ et al.: Cancer Res., 32, 648-849 ( 1 972 ) 

However, these RNAs also cause marked side effects, such as fever, and hence have not yet been put 
into practical use. 

The present inventors formerly discovered that synthetic polydeoxy ribonucleotides { hereinafter abbre- 
viated as ONAs ) have immunopharmacological activity and are efficacious against malignant tumors as 
25 synthetic RNAs are. ( Japanese Patent Kokai No.33222/1984 ). Unlike the synthetic RNAs, these synthetic 
ONAs may presumably be useful remedies because of their minimized side effects, such as fBver, but 
involve the following problems. 

(1) The molecular weight must be high ( 30000 Oa or more ) to ensure a satisfactory pharmacological 
activity, and this requires enzymatic synthesis. The products thus obtained, when used as a drug, can 

oo contain enzymes left unremoved and are very unsatisfactory In terms of safety. 

(2) It is difficult by enzymatic synthesis to accurately control the molecular*welght distribution of the 
products, and hence the molecular-weight distribution is generally different among production lots. This 
is unfavorable in terms of specification setting for drugs. 

Accordingly, when a DNA is employed as a drug, it is most desirable to adopt the one prepared by 
chemical synthesis without using, any enzyme, but It Is difficult to synthesize a DNA having a molecular 
weight of 30000 Da or more at the present technological level. 

% On the other hand, low-molecular ONAs which can be easily synthesized chemically are generally low 
in pharmacological activity and are not generally useful as drugs. 

The object of this invention is to provide immunostimulatory remedies containing, as the active 
40 ingredient, a chemically prepared DNA, which are high In safety and exhibit enhanced efficacy and 
usefulness as drugs. 

To solve the problems described above, the present inventors had continued intensive studies by 
synthesizing ONAs with various base sequences, and found that ONAs carrying a specific kind of base 
sequences have strong immunostimulatory activity. This invention was accomplished on the basis of these 
45 findings. 

Thus, this Invention relates to immunostimulatory remedies containing, as the active ingredient a 
single-stranded, linear polydeoxyribonucleotide with a base number of 10 to 100 containing at least one 
structure represented by the following general formula: 

SO S'-X^-^XjXzXfYtYaYa-'-Y^ (i) 

{ wherein n is an integer from 3 to 50; X,, X*. X,.*" , X„ and Y,, Y* Y 3| — , Y„ are each a 
monodeoxyribonucleotide; X,. Xa. X*. •••and X„ may be the same or different nucleotides; and bases in 
X, and Y,. in X a and Y 2| in X* and Y 3 , in and in Xn and Y B are complementary with each other as 
55 defined by Watson & Crick ) or a salt thereof, and to immunostimulatory remedies containing, as the active 
ingredient a double-stranded, linear polydeoxyribonucleotide or a salt thereof, in which at least one single- 
stranded, linear polydeoxyribonucleotide contains at least one structure represented by the general formula 
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The structure represented by the general formula (I) of this invention is a sequence of monodeox- 
yribonucleotides called palindromic structure, in which X f and Yi . Xa and Y a , Xj and Yj, # • " t and X« and 
.Y ft are complementary with each other as defined by Watson & Crick. A palindromic structure generally 
means one of the symmetric structures found in a double-stranded ONA, and these structures are the 
recognition site for many kinds of restriction enzymes. In this invention, this structural nomenclature 
commonly employed for double-stranded ON As is used also for single-stranded ONAs. for convenience, 
and the structure represented by the general formula (I) « hereinafter called the palindromic structure or 
palindromes. 

What is to be noticed here is that the single- or double-stranded ONAs which are entirely composed of 
alternately repeated sequence of only two types of monodeoxynudeotides ( for example, G and C. or A and 
T ) cannot achieve the purpose of this invention, "n" in the general formula (I) is an integer from 3 to 50. 

The following sequences are examples of the desirable structure of the present invention.wherein G is a 
deoxyguanyllc acid. A is a deoxyadenylic add, C is a deoxycytidylic acid and T is a deoxythymidylic acid, 
and wherein the left side is S'-termlneJ and the right side is 3'-terminal in each sequence: 



GAGCTC, TAGCTA, AGGCCT, CATATG, TGTACA, GTTAAC, GATATC, 
GGGCCC, TTGCAA ( n = 3 ) 

GTAGCTAC, AAGGCCTT, GGATATCC, CAGGCCTG, GCATATGC, GTGTACAC, 
AGTTAACT ( n = 4 ) 

AGTAGCTACT, GAAGGCCTTC, AGGATATCCT , GCAGGCCTGC, 
AGCATATGCT ( n « S ) 

To achiever the purpose of this invention, it is more desirable that one or more of the 5'-CG-3' structure 
b» included* \n the structure represented by the general formula. (I). As examples of such a structure, may 
be mentioned the following sequences: 

CGATCG, ATCGAT, TCGCGA, AAC6TT, GCGCGC, CGTACG, AGCGCT , 
CGGCCG, GACGTC, GTCGAC, CGCGCG, ACGCGT, CACGTG ( n * 3 ) 



ACGATCGT, GATCGATC, . ATCGCGAT, CAACGTTG, AGCGCGCT, ACGTACGT, 
T AGCGCTA , ACGGCCGT, CGACGTCG, CGTCGACG (* n * 4 ) 



GACGATCGTC, CG ATCGATCG , GATCGCGATC, GCAACGTTGC, 
CAGCGCGCTG, GACGTACGTC, CTAGCGCTAG, GACGGCCGTC, ACGACGTCGT, 
ACGTCGACGT* ACAACGTTGT (n = S) 

The single-stranded, linear ONA of this invention is an unb ranched DNA molecule in which each of the 
component monbdeoxyribonucleotides is linked to the adjacent monodeoxyribonycieotWe through a[5'-3'l 
phosphodiester bond. The single-stranded, linear ONAs carrying less than six bases, which fail to satisfy the 
general formula (I), are not satisfactory. As may be apparent from the Examples described later, the longer 
the chain length of single-stranded, linear ONA, the better will be the result However, the purpose of this 
invention may be sufficiently achieved with a ONA with a base number in the range from 10 to 100, because 
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synthesis becomes more difficult with increasing chain length and the activity is enhanced very slightly with 
base number more than 45. 

These single-stranded, linear ONAs contain at least one sequence represented by the general formula 
(I), and those containing two or more of such sequences may also be used, as required. In me latter case, 
s the sequences contained may be the same with or different from each other, and there may be an 
intervening sequence { or sequences ) between thes sequences. The sequences other than those of formula 
(I) in the single-stranded, linear DNAs may be of any type, but should most preferably be a repeated 
structure of deoxyguanylic acid as shown in the Examples described later. 

If the entire base sequence of the single-stranded, linear ONAs is composed of alternately repeated 
to sequence of only two kinds of monodeoxyribonucleotides. such as GC and AT. the purpose of this invention 
cannot be achieved as shown in the Examples. Hence, the base number of the ONAs should be in the 
range from 6 to 100, preferably from 10 to 100, most preferably from 10 to 80. ONAs with base numbers 
exceeding 100 should be avoided because chemical synthesis of such ONAs is difficult 

Double-stranded, linear DNA is a double helical complex composed of a single-stranded, linear DNA as 
is described above[DNA(A)] and a second single-stranded, linear DNA ( DNA(B)] with base sequence which 
are partially or completely complementary with those of DNA(A). Either ONA{A). DNA(B) or the both must 
contain at least one sequence represented by the general formula (I). Such double-stranded, linear DNAs 
alone have the same immunostimulatory activity as single-stranded, linear DNAs do as shown in the 
Examples described later. 

20 Needless to say. mixtures of a single-stranded linear DNA and a double-stranded, linear DNA are also 
included in this invention. 

Single-stranded, linear DNAs can be synthesized by known methods using tor instance a DNA 
synthesizer (for example, Model 3808 of Applied Blosystems ) and. as substrate, deoxynucteoside-*- 
cyanoethylphosphamidite ( for example, a product of MilfiGen/Biosearch, Division of Millipore ). The DNAs 

2$ thus synthesized may be used as such, or may be purified, as required, by removing the by-products and 
unreacted substances to give products of higher purity. For a simple example of such purification process, 
the salt of ONA formed is precipitated from its solution by addition of two times the volume of cold ethanol; 
the dried precipitate is dissolved in water or in a neutral buffer solution containing a physiological 
concentration of an inorganic salt and the solution thus obtained is used as a remedy. It is more preferable 
to purify the synthesized DNA by electrophoresis on a polyacrylamide gel or by column chromatography, 
because DNA with the desired base sequence is thus obtained at a higher purity. Use of other methods for 
chemical synthesis of ONA, such as phosphotriester method, may also give the same desirable result as 
herein described. Thus, the pharmacological activity of the single-stranded, linear DNAs of this invention 
depends only upon the base sequence and not upon the method of synthesis. 

59 Double-stranded. Onear DNAs can be obtained, for example, by the known method in which equimolar 
amounts of single-stranded, linear ONA(A) and ONA(B) as described .above are mixed, heated and cooled. 
Another known method may also be used, In which a double-stranded, linear ONA is obtained by the use of 
a DNA polymerase using DNA(A) as the template. 

These DNAs may also be used in the form of medicinally approved salts. For example, sodium salts 

40 can be obtained by adding sodium hydroxide to an aqueous solution of DNA of this invention to adjust the 
pH to 7, followed by.lyophilization. These DNAs may also be used as a complex with a polycationic 
compound, such as pofy-L-lyslne ( hereinafter abbreviated as PLL ). Such complex can be orepared. for 
example, by mixing an aqueous solution of DNA of this invention with an aqueous solution of PLL so that 
the ONA-PLL weight ratio will be about 4:3. 

46 The immunostimulatory remedies of this invention may be used alone or in combination with other 
therapeutic means against such diseases the outbreak of which can be suppressed, or the progress of 
which can be arrested or delayed, by the functions of the immune system. As examples of such diseases, 
may be mentioned, among others, malignant tumors, autoimmune diseases, immunodeficiency diseases 
and infectious diseases. Malignant tumors are diseases such as gastric cancer, colorectal cancer, breast 

90 cancer, skin cancer, fiver cancer, uterine cancer, reticulosarcomas, lymphosarcomas, leukemias, lym- 
phomas and like diseases. Autoimmune diseases are the diseases which are considered to result from 
impaired self-recognizing function of the immune system, such as rheumatoid arthritis, SLE, juvenile onset 
diabetes, muftlple sclerosis, autoimmune hemolytic anemia and myasthenia gravis, which are considered to 
be effectively cured by drugs having Immunopharmacologlcal activity, infectious diseases are the diseases 

99 caused by infection with bateria, viruses or protozoans, and are considered to be effectively cured by drugs 
having immuncpharmacological activity ( such as interferon ). As shown in the Examples described later. 
DNAs of this invention are capable of Inducing interferon and are therefore expected to effectively cure 
infectious diseases, especially viral diseases. Immunodefidency diseases -are the diseases in *n.cn tre 
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functions of immune system are suppressed or lost such as agammaglobullnemiaand acquired im- 
munodeficiency syndromes. Among the patients of these diseases, the morbidity of infectious diseases and 
Soar* t^ors is high, thus adversely, affecting recuperet. ONAs of this invention ^h are 
efficacious against malignant tumors and are also capable of inducing infeneron. are expected to encourage 

s the recuperation of the patients suffering immunodeficiency diseases by curing the malignant tumors and 
infectious -diseases which are likely to concur in these patients. 

Single- and double-stranded. linear ONAs of this invention may be adminlsterd to animal and human 
bodies subcutaneously. intravenously. Intramuscularly, intratumorally. orally or into the rectum, and me 
suitable administration route should be selected case by case depending, on the type of disease and Uhe 

, 0 conditions of the patient For example, intratumoral or subcutaneous administration is preferable in the case 
"malignant tumor" The proper dose to humans is . to .000 mg/day when administered into. tm «Mi « 
orallv and 001 to 100 mg/day when administered subcutaneously. intravenously. Intratumorally or m- 
Snuscularty. Administration should be repeated once or twice per one to seven ^'^^^Z 
one or two days, and the frequency of administration may be varied and the penod of adm.nistrat.on may 

" " ^SS^^cr doubie-stranded. .«near ONAa of this invention to anima. and human 
bodies subcutaneously. intravenously, intramuscularly or intratumorally. it is -preferable to app^ >t m the 
formlf an inlection prepared by dissolving the 0NA in an aqueous solution which is n^y^ ( pH 5to 
8 with a phystological osmotic pressure. As examples of such an aqueous solution, may J* .mentioned *e 
* isotonic sodium chloride solution specified in Pharmacopoeia of Japan, and aqueous solutons con^n.ng 
salfc compounds, additives or diluents medicinally approved. The single- and double^tranded. linear DNAs 
3 Sla Zln may be used as an ln|ection either », the form of en aqueous solution as described above 
or In the form of solid obtained by lyophylizing the same. 

The single- and double-stranded, linear ONAs of this invention, when orally adnurostered to ammal and 
human bodtes. may be used in the form of capsules, granules, pills, fine granules, tablets or syrup, as in the 

^Thl^^thatTspecific base sequence in a ONA molecule has an important effect upon its 
immunostimulatory activity has not been known at all, and this ia a completely new finding 

TnAs o?Ws invention enhance the production of interferon and macrophage activating factor thus 
activating NK cells and macrophages, also enhance the production of colony-stimulating factor, promote the 
^iteration of lymphocytes, and are therefore considered to exhibit a wide range of .mmuncstimuiatory 
SJT5 addiS SS DNAs proved to be very efficacious remedies against experimental tumors, and 
experimental models for immunodeficiency diseases .and tor autoimmune diseases. J™^^ 
munostimutatory activity. Furthermore, the acute toxicity of these ONAs .s much tower than that of synthase 
RNA: thus these ONAs are expected to be highly efficacious and useful remedies against malignant tumors, 
various auto-immune diseases. Immunodeficiency diseases and infectious diseases. 

EXAMPLES 

Detailed below are Test Methods and Examples. In which guanine, adenine, eytosine and thymine { 
bases contained in nucleic acids ) are abbreviated as G. A, C and T, respectively, and the nucleotide 
sequence in each ONA molecule is represented so that the left side ia SMermtrial and the right side .s 3- 
terminal. The base sequence In each DMA. used in the Examples is shown in the Sequence Ust appended 
Ste enTof this Specification. The complex of polyindsinic add and polycytidyHc acid < hereinafter 
abbreviated as polyltC ). which is a synthetic RNA used as the control remedy, was purchased .rom 
Yamasa Shoyu. 

Test Method 1 ( In-vitro tests on the augmentation of mouse NK<eil activity, on fre production of intarVcn. 
andon the production of macrophage activating factor ) 

The tests were performed according to the known method described in the following literature: 
Yamamoto. S., at al„- Jpn. J. Cancer Res. 79. .866-873 ( 1988 ) 
provided that the NK-cell activity was measured by a tour-hour *'Cr release assay using YAC- .ens is 
targets, and the result was expressed by the average of triplicate measurements and the standard sevat cn 
sa The effector to target ratio was 100:1 unless otherwise stated. 

Test Method 2 ( Titration of colony-stimulating factor ) 
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The titer of colonystimulating factor in the serum of female BALB/C mouse to which ON A had been 
administered was measured by the known method described in the following literature: 
Bradley, TX & Metcalf, 0.; J. Exp. Biol. Med. Sci.. 44, 237-300 ( 1966 ) 

s Test Method 3 ( Measurement of the activity to enhance the proliferation of lymphocytes ) 

BALB/C mice ( female, six weeks old, specific pathogen-free ) purchased were bred tor at least one 
day. and a solution of ONA in PBS was administered subcutaneously. These test animals were Wiled by 
cervical dislocation after one. two. three or seven days. Spleens were immediately removed aseptically, 

to transferred to HBSS containing 2% FCS, and then forced to pass through a 80- or 100-mesh stainless-steel 
screen. The single cell suspension thus obtained was centrifuged for five minutes at 1400 rpm. and the cells 
precipitated were collected by removing the supernatant 

The cells were suspended in RPMI1640 medium containing 10% FCS and 25 nM 2-mercaptoethanol ( 
hereinafter reterrod to as "ME medium* ), and was centrifuged for five minutes at 1400 rpm. The cells were 

/s collected and suspended in ME medium, and an aliquot of the suspension was taken for the measurement 
of the cell concentration by the trypan blue dye-exclusion method. 

The cell suspension was diluted with ME medium, and concanavalin A ( hereinafter abbreviated as 
ConA ) was added so that the Cell andConA concentrations were S x IO»/ml and 4 ug/ml, respectively. Two 
tenth milliliters of the ceil suspension was transferred to a 96-well plastic microplate and was cultured at 

20 37 C for 48 hours under 5% CO*. Twenty microliters of pHJ-thymidine ( 0.37 MBo/ml, NET-027A; product 
of New-England Nuclear Co., Ltd. ) was added, and the culture was further continued for 20 hours* 

The cultured cells were collected on a glass filter by the use of a cell harvester (product of Skatron Co., 
Ltd.) and dried, and the radioactivity incorporated into the cells was measured with a liquid scintillation 
counter using a liquid scintillator (Econofluor, NEF-94J; product of New-England Nuclear Co.; Ltd.). Triplicate 

25 experiments were conducted both in the presence and- in the absence of ConA, and the ratio of the two 
averages - Stimulation Index ( S.I. ) - was calculated: 



S.i, « Radioactivity incorporated in the presence of ConA (cpm) 
Radioactivity incorporated in the absence of ConA (cpra) 



Test Method 4 ( Measurement of antitumor activity against mouse tumors) 

35 " ' 

C0F1 mice ( female, six weeks old. specific pathogen-free ) purchased were bred for at least one day, 
and the hairs on the right abdominal region were removed over an area of 5mm square. Separately ascitic 
IMC carcinoma cells were collected from the peritoneal cavity of CDF1 mouse and subjected to centrifugal 
washing with HBSS; the number of. living cells contained was calculated by the trypan blue dye-exclusion 
40 method; HBSS was added to give a cell concentration of 5 x IP/ml; and 0.1 ml of the ceil suspension was 
injected into the right flank of the mice. 

Beginning from four days after the tumor implantation, a solution of ONA in PBS was repeatedly 
administered into and around the tumor every other day for a total of six times; the test animals were killed 
30 days after the Implantation: the tumors were cut out and their weight was measured. 

Test Method 5 ( Test on the efficacy against rat adjuvant arthritis ) 



Male SO rats ( seven weeks old ) were bred for one week. Separately, lyophilized dead cells of 
Mycobacterium tuberculosis { Aoyama B strain; product of Difco Laboratories ) were suspended in sterilized 
w liquid paraffin ( Merk & Co.. Inc, ) at a concentration of 5 mo/ml, and 0J ml of this suspension was injected 
into a hincHeg pad of the above test rats under ether anesthesia to induce adjuvant arthritis. A solution of 
ONA In PBS was then administered subcutaneously 1, 3, 5, 7, 9 and II days after adjuvant administration. 

The extent of secondary inflammation was determined by measuring me volume of footpad; the position 
7 mm above the knee joint of the untreated hind leg was marked, and the footpad volume under this 
55 marked position was measured with a plesthymometer. Inflammation Index was defined as the fractional 
Increase (%) of the footpad volume as compared to that on the day of adjuvant inoculation. 

Test Method 8 ( Test of efficacy on MRL/MPJ-lpr mouse autoimmune disease model ) 
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A solution of DNA in P8S was administered to MRLMPJ-lpr mice ( female, six weeks pld ) 
subcutaneously three times per week, and the amount of protein in the urine was calculated from the urine 
volume excreted during 16 hours and the protein concentration therein. 

5 Test Method 7 ( Acute toxicity test In mice ) 

DNA or RNA was administered to ICR mice ( 10 mice per group ) intravenously C«v ) or intraperitoneal^ ( 
lp ), and the number of living mice was counted 24 hours after administration. Graphs were made in which 
theratio of IMng mice was plotted against the amount of DNA or RNA administered, and the .amount of 
to DNA or RNA per body weight that will kill half of the mice was estimated • LDsa ) mg/kg ). 

Test Method 8 ( Test of efficacy against mice infected with LP-BMS viruses ) 

Stock solution of LP-BM5 viruses { 0.5 ml ) was injected intraperitpneeJIy to each of C57BL/I0 mice ( 
is five weeks old ). From the next day, mica were fed with drinking water ad libitum to which azidcthymidine ( 
AZT) used as a control drug, was added at a concentration of 0.5 mg/ml. DNA was administered 
Intraperitoneally every day in an amount of I mg as a solution in PBS. Five weeks after the virus infection, 
the spleen Cells obtained from the mice were suspended in RPMH640 medium containing 10% PCS at a cell 
•concentration of I x IO//ml. After culturing the cells at. 37' C for 20 hours under 5% CO* In the presence of 
20 IL-2 ( 1000 U/mJ, a product of Genzyme Corp.), NK ceil activity was measured. 

Test Method 9 ( Quantitation of ONA ) 

DNA was dissolved in Q2mM phosphate buffer ( pH 7.0 ). and' the absorbance at 260 nm was 
as measured with the same buffer used as reference. ONA concentration was determined by assuming that the 
concentration of DNA that gave an absorbance of 1 was 20 ug/ml. 

Example 1 ( Preparation-of tablets containing, as active Ingredient a single-stranded, linear DNA of this 
invention f " * 

A mixture of 5 g of. sodium salt of a single-stranded, linear DNA ( Sequence 1 ), 53 g of lactose, 50 g of 
com starch and 35 g of crystalline cellulose was kneaded with a solution of 5 g hydroxypropylcellulose in 10 
ml water to form granules, which were dried at 50°C for four hours. Magnesium stearate ( 2 g ) was then 
admixed, and the mixture was compressed into tablets ( each weighing 200 mg ) by the use of a.tablettlng 
as machine. 

Example 2 ( Preparation of capsules containing, as active Ingredient * single-stranded, linear DNA of this 
invention f ~ 

40 A mixture of 5 g of sodium salt of a single-stranded, linear DNA ( Sequence 1 )> 124 g of lactose, 90 g 
of com starch, 70 g of crystalline cellulose and 11 g of magnesium stearate was filled into hard gelatin 
capsules (300 mg in each ) by the use of a capsule filling machine, thus giving capsules. 

Example 3 ( Preparation of parenteral injections containing, as active ingredient a single-stranded, linear 
43 ONA of this Invention ) 

One gram of sodium salt of a single-stranded, linear DNA ( Sequence 1 ) and 0.5 g of sodium chloride 
were dissolved in 1 liter of distilled water for injection, and the mixture was filtered and sterilized, thus 
giving injections. 

so 

Example 4 

The fact that ON As, containing palindromic structure have stronger immunopharmacologicai activity than 
those containing no palindromic structure was demonstrated by the fallowing experiments. 
S3 A single-stranded, linear DNA ( Sequence 1 ) with a base number of 45 containing a palindromic 
structure ( GACGTC ) had a strong activity to augment the mouse NK-cell activity (Table 1 ). In contrast a 
single-stranded, linear DNA ( Sequence 2 ) with a base number of 45 containing no palindromic structure 
had a weaker activity to augment the mouse NK-cell activity ( Table 1 ). 
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Table 1 





Test Sample 


Number of Bases 


Concn. 


NK-Cell Activity 


s 


Control 




0 


14.3*1 ,3 


• 


Sequence 1 


45 


10 


26.4*2.6 


10 






50 


56.3*3,4 








100 


65.3*4.1 








500 


60.4*3.9 


IS 


Sequence 2 


45 


10 


14.lt1 .1 








50 


15.0±2.0 


20 






100 


20.0*2.2 








500 


17.9±2.1 



30 



"Concn." means the final concentration of DNA ( ug/ml ) 
during the mouse spleen cell culture. 
"Control'* means the case in which the spleen cells 
were cultured in a medium containing no DMA. 

,« / Co "] i p f rison mad8 «*« DN A molecules ( Sequence 3 and Sequence 4 ) with a base number of 

f > hT. ^°l! r ^ i 0 l!T ,UenC9 1 } indiCated ** 0NA COntalnin fl a P^romic structure ( Sequence 
» f^encfJ H "S, 7). ^ *"? ° NA C ° ntain,n9 "° «"■"*"* ^turo 

Table 2 

Test Sample dumber of Eases NK-Ca ll Activity 
Control 14.8*0.4 
Sequence 1 4 S 57.1*2.2 

Sequence 3 30 45.9*2.1 

Sequence k 30 15.0*1.4 

u Each DNA was added to spleen cells to give a 

final concentration of 60^cg/ml. 

ss tiJZl [^"T 5 K WWch W °' ** ^ ucturB « * 9 DNA ( Sequence 3 ) e*cec, 
TJZLZZlT^**" ^f°u WeS (QT) *• Pa " n * 0mic * ucto8 "« with an array : 

S^TwSufT? 8 wWMr ^ to *• NK-cell activity than the DNA . 

SiTILulnJIt i ) :"Tr* thG i 8 ^ 9 " 59 8 >' Whteh waa <* ™* «ame structure 33 ~* 
( Sequence 3 > ***** ««y of two adjacent nucleotides (Q7) in the portion other ran 
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palindromic structure was replaced with a reversed sequence of nucleotides (TG). had a strong activity to 
augment the NK-cell activity like Ihe ONA { Sequence 3 ) ( Table 3 ). 

The DNA ( Sequence 7 ). which is of much the same structure as the ONA { Sequence 3 ) except that 
one nucleotide (C) in the palindromic structure is lacking, had a markedly weaker activity to augment the 
s NK-cell activity than the ONA ( Sequence 3 ) { Table 3 ). However, the ONA ( Sequence 8 ). which is of 
much the same structure as the ONA ( Sequence 3 ) except that one nucleotide (C) in the portion other than 
the palindromic structure is lacking had a strong activity to augment the NK-cell activity like the DNA { 
Sequence 3 ) ( Table 3 ). 

The DNA ( Sequence 9 ), which is of much the same structure as the DNA ( Sequence 3 ) except that 
10 the palindromic structure is translocated to the S'-terminal. had as strong an activity to augment the NK-cell 
activity as that of the DNA ( Sequence 3 ) ( Table 3 ); however, the ONA ( Sequence 10 ). in which the 
palindromic structure is translocated to the central position, had a stronger activity to augment the NK-cell 
activity than that of . the ONA ( Sequence 3 ) ( Table 4 ). 



Table 3 



Test Sample Number 


o£ 


Bases NK-Cell Activity 


Control 




14.1*2.0 


Sequence 3 


30 


43.8*2.6 


Sequence 5 


30 


15.8*1.5 


Sequence 6 


30 


45.3*2.3 


Sequence 7 


29 


15.4*1.4 


Sequence 8 


29 


50.9*1 .9 


Each DHA was added 


to 


spleen cells to a 



final concentration of 50 ^.g/rol. 



33 



40 




Table 4 




Test Sample 


Number of Bases 


NK-Cell Activity 


Control 




14.2±0.9 




Sequence 3 


30 


43.4±2.1 


45 


Sequence 9 


30 ' 


45.8*2.6 




Sequence 10 


30 


51 .4±2.8 



Each DNA was added to spleen cells to a 



final concentration of 50 ^cg/rnl. 

It was demonstrated from the above results that the presence of the palindromic structure (QACGTC) 
55 has an Important effect upon the ONA's activity to augment the NK-cell activity, and that a higher activity 
can be obtained it the palindromic structure Is located in the central position of the ONA chain. 

Example 5 
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The following experiments demonstrated that the same is true of palindromic structures other than the 
one shown in Example i (GACGTC); single-stranded, linear ON As containing any of these palindromic 
structures exhibited a stronger immunopharmacolcgical activity than ONAs not containing these structures 

The DNAs ( Sequences 11 and 12 ), which were of much the same structure as the DNA { Sequence 3 
) except that the palindrome (GACGTC) was replaced with other types- of palindromes (AGCGCT and 
AACGTT). had a strong activity to augment the NK-cell activity like the DNA ( Sequence 3 ) ( Table 5 ). 

Table 5 

Test Sample Number of Bases NK-Cell Adtivity 

Control 1 4*1 ±2.0 

Sequence 3 30 48.3±2.6 

Sequence 11 30 52.3±3.3 

Sequence 12 30 43.7±2.3 

Each DNA was added to spleen cells to a 
final concentration of 50^g/ml. 

as 

A single-stranded, linear DNA containing no palindromic structure { Sequence 13) had only a weak 
activity to augment the NK-cell activity, while DNAs ( Sequence 14 through 20 ), which were of much the 
same structure as the DNA-( Sequence 13 ) except that a part of the base sequence was replaced with a 
palindromic structure each had a strong activity ( Table 6 ). 

30 

Table 6 



1Q 



IS 



20 



Test Sample Palindrome NX-Cell Activity 



38 


Control 






14.3±0.4 




Sequence 


3 


GACGTC 


46.2*1.5 


40 


Sequence 


13 


None 


14.4*1.0 




Sequence 


14 


GACGTC • 


49.1*1 .6 




Sequence 


15 


CGATCG 


48.7*0.9 


*S 


Sequence 


16 


ATCGAT 


43.5*1.2 




Sequence 


17 


TCGCGA 


44.3*0.9 


SO 


Sequence 


18 


GCGCGC 


48.4*0.5 




Sequence 


19 


CGTACG 


42.9*0.7 




Sequence 


20. 


' CGGCCG 


43.5*0.9 


38 


Each DNA was 


added to spleen 


cells to a 



final concentration of 50 



ytg/ml. 
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Examples 

The following experiment demonstrated that DNAs containing a palindromic structure with a base 
number of 8 or 10 also have a high immunopharmacological activity. The DNA ( Sequence 21 ) contamg a 
ridromc structure (QACQTC). and the DMAs ( Sequences 22 and 23 ) containing an expanded 
SSndZc stature (GGACGTCC. CGGACGTCCG). had a strong activity to augment the NK-ceH acbv,ty ( 
iSTn However, the ONA ( Sequence 24 ) containing a curtailed GACGTC structure (ACGT) had only a 
low activity. 

Table 7 



Tost Sampl e Palindrome WK-Cell Activity 
Control 14.9*1.0 
Sequence 24 ACGT 15.0 ±0.3 

Sequence 21 GACGTC 42.3*1.1 
Sequence 22 GGACGTCC 4 5.5 ±2. 2 

Seq uence 23 CGGACGTCCG 52.6±1 .5 

Each DUA was added to spleen cells to a 
final concentration of 50 ^tg/ml. 



30 Example 7 

The fact that the immunapharmacolcgical activity of ONAs containing a palindromic structure depends 
on the molecular length was discovered from the results of the following experiments. 

imSn of ^.activity to augment the NK-cell activity among ONAs ( Sequences^ through 32 
« with a paflndromic structure in the central position and having a variety of molecular lengths ( number of 
Z»: J i to 80 ) showed that the activity was observed only In the ONAs having 10j»rrnore bases, 
incfeased with the number of bases, and changed little when the number of bases exceeded 4S ( Table 8 ). 



43 



SO 
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Table -fi • ; " 



10 



20 



\ Test Sample 


Number of Bases 


WX-Gell Activity 




Conttpl 




, 14,0±t.O * ^ 




Se^uenci 25 


- G : 


• 14*5±Q»8 


V > 


i Sequence 26 


'1:0 


25.1 *1 .2 




Sequence 27 


1 s. 


28.8*1 .'3' • ^ 




Sequence 28 






■if*.! '•• •'. 


Sequencers 


30 






Sequence 30 


45 


55.3*1*3; : ' ;1 ';.-.r' 




Sequence 31 


60 , , ^ ... 


55.0*2.0 , 




Sequence 32 


; 8d 


57.1*2.4- 1 ■ 





Each DNA was added to spleen . cells to a 
finial concentration of SP jx^rt^y 



ao 6<ample 8 - J ^ 

The immunopharmacological activity was observed also In ONAs with multiple paflndromic 'sfrw^^V-^--- 
. demonstrated by testing the activity of the DNAs (Sequences 33 through 38) to ^ ^rnemtrie 

NK-ceil activity. These ONAs were of much the same structure as trft DNA ( t^uehce i ) eibeot mat bait 
* ofthostryctamww 



90 



55 





'Table 9 




Test Sample 


Slumber of Palindromes 


HK-Cell Activity 


Control 




, 14. 2 tO. 5 


Sequence 1 




' . 27.1*2.3 


Sequence 33 


2 \ : 


32.3*2.$ ., 


Sequence 34 




39*0*2.5 ". 


Sequence 35 


4-- . , . 


46;i*3;o ; v 


Sequence 36 


•5. ". 


50.3*4.2 



Each;., DHA ; was. 'added to- • : : 8pl«i^i.. ! .6«^» -.'to a 
f final concen tration pt 20 jig/ml. A'tl'* 

. The ONAs ( Sequences 37 through ? 3B ) composed of repeated palindromic structures also had.the 
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activity to augment the NK-ceH activity ( Table 10 ). 



to 



15 



20 



Table 10 


Test Sample 


Palindroae NK- 


•Cell Activity 


Control 




14.2*0.5 


Sequence 37 


GACGTC 


45.1*3.2 


Sequence 38 


CACGTG 


47.6*2.9 . 


Sequence 39 


AACGTT 


42.5*3.2 



l^GU WIW t.— 

final concentration of 20 ^tg/ml, 



Example 9 



nad only a weak activity to augment the NK^ell activity ( Table 1 1 Y 
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Table 11 


Test Sample 


Palindrome 


Component Base 


NK-Cell Activity 


Control 






14.4*1.6 


Sequence 3 


GACGTC 


G, A, C, T 


46.3*2.5 


Sequence 40 


GCGCGC 


G r C 


14.9*1 .3 


Sequence 41 


ATATAT 


A, T. 


14.5*1.4 



40 Each DNA was added to spleen cells to a 

final concentration of SO ^g/ml» 

repetition of GC- or At-array are unfavorable, 
so Example 10 

~ Slrtgte^nded. Hnear ONAs containing palindromic struct** ( hereinafter abbre- 

. viated « IFN ) and macrophage activating factor ( hereinafter *^^™J*ZrL r of 45 had an in-vitro 
The ONA ( Sequence 1 ) containing a paJIndromlc ^^^^J^SSS 
M activity to induce IFN and MAF from mouse spleen cells, but the activity of the una ( sequenc 
palindromic structure was weaker ( Table 12 ). 
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Table 12 



Test Sample Wu gg^ s of Concn. I] gJiftf " AF A ffl vit ^ 
Control ~ " 
Sequence 1 



Sequence 2 



45 



45 



0 


<5 


0.0*0.5 


10 


50 


15. 241.1 


100 


362 


25.1*2.3 


10 


10 


3.2±0.7 


100 


22 


10. 9+0. G 



"Concn." indicates the final concentration (pg/ml) 
of dna added to mouse spleen cells. 



Example 11 

Single-stranded, linear ONAs containing palindromic structure had an activity to Induce colony stfmulat- 
mg factor ( hereinafter abbreviated as CSF ). An intravenous administration, of the DNA ( Sequence 1 ) 
containing a palindromic structure with a base number of 45 caused the increase of the serum CSF titer 
which reached its peak six hours after administration ( Table 13 ). No such activity was observed with the 
0NA ( Sequence 2 ) without palindromic structure. 

Table 13 



Control 


0 


TO-? caller J 

2 


Sequence 1 


1 


4 




3 


10* 






35** 




12 


12* 




24 


3 


Sequence 2 


1 


2 




3 


2 




C 


3 




12 


5 




24 


1 


Each 


DNfi. was administered in an amount 


of Smg. 


*: {?<0.05> **: p<0.01 ( by Student's t- 


■test ) 
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Example [2 

ConA-stimulated proliferation of spleen cells was promoted in mice to which 5 mg of the palindrome 
conSng ONA ( Sequence 1 ) with a base number of 45 had been administered ( Table 14 However, no 
such activity was observed with the ONA ( Sequence 2 ) without palindromic structure. 



10 



15 



20 





Table 


14 




Test Sample 


Days after 


AUru l n j. s w r ci u j. 1 1 


S.I. 


Control 






42.3 


Sequence 1 




1 

2 
3 


76.1** 

66.7* 

47.9* 


Sequence 2 




1 
2 
3 


45.5 
43.1 
42.0 


*: p<0.05, 


p<(K01 


( by Student's 


t-tost ) 



The above results demonstrated that DNAs containing palindromic structure exhibit a variety of 
so immnopharmacological activities. 

Example 13 

When the pelindrome^ontaining ONA ( Sequence 1 ) with a base number of 45 was administered to 
as mice bearing IMC carcinoma tumors, dose-dependent suppression of the tumor weight ( ^ e,v ^ ti ^ 0 ; 
acSv^was observed < Table IS ). However, the DNA ( Sequence 2 ) with a base number of 45 without 
palindromic structure had only a weak antitumor activity ( Table 15 ). 



45 



SO 



55 
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Table 15 



Test Sample 


Dose 


(/eg) 


Tumor Weieht 
(g±SD) 


f& Suppression 


Control 




0 


2.55t1 .20 


0 


Sequence 1 


10 


x 5 


1 .85±0.91 


27 




100 


x G 


0.25+0.62 


90 


Sequences 2 


10 


3 


2.4G±1 .30 


4 




100 


K S 


2.15*1 .16 


16 



IMC carcinoma cells were implanted to CDF1 mice (each 
group consisting of eight heads ), and, beginning from 
four days after implantation, the tes.t samples were 
administered intratumorally every other day for a total 
of six times. The tumor weitht was measured 30 days 
after implantation. 

Example 14 

The single-stranded, linear DNA ( Sequence 1 ) containing a palindromic structure was effective in 
suppressing the secondary inflammation in rat adjuvant arthritis model ( Table 16 ), while no such activity 
was observed with the ONA ( Sequence 2 ) without palindromic structure. 

Tabid 15 

Ttect Sample Inflammation Index (fr) 

• . 10 Days 14 Days 17 Day s 21 Days 20 Days 

Control 9,8*2.0 43.7±5.2 55.0±8.1 65.7±0.4 59.1±3.7 

Sequence 1 2.1±L3** 30.3±3.2* 33.2*5.5* 49.2±5.6* 52.0±9.3 
Sequence 2 8»2±2.5 42.2±5.3 54.7*7.6 G2.2±0.2 55.1 ±5. 3 
The extent of secondary inflammation after adjuvant 
injection is expressed by the fractional Increase in 
footpad volume. 

The dose of DNA was 2 mg/rat.- *i p<0.05, **i p<0.01 
( Student's t-test ) 
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Example 15 

Administration of the single-stranded, linear DNA ( Sequence 1 ) containing a palindromic structure to 
the autoimmune disease model. MRLMPJ-lpr mice which suffer spontaneous outbreak of such diseases. 
5 suppressed the amount of protein excreted in the urine ( Table 17 ). However, no such activity was observed 
with the ONA ( Sequence 2 ) without palindromic structure. 



Tabic 17 



10 


Test Sample 


Dose 


Protein Content 


in the Urine (ag) 




(mg/kg) 


At the Start 


After 4 Weeks 


1$ 


Control 


0 


0.7+0.5 


4.0±2.6 




Sequence 1 


0.03 


0.7+0. S 


3 . 1 ±1 .0 






0.3 


0.7+O.S 


3.3*1 .3 


20 




3 


0.6±0.4 


3.5+1 .3 




Sequence 2 


0.03 


0.7*0.6 


4.1±2.3 


25 




0.3 


0.5+0.4 


3.5*1 .6 






3 


0.7+0.5 


3.9*3.0 


30 




Table 17 ( contd. ) 


•• 


35 


Test Sample 


Dose 


Protein Content 


in the Urine (mg) 




(mg/kg) 


After 8 Keeks 


After 1 2 Keeks 




Control 


0 


7.1*13.5 


13.6*22.2 


40 


Sequence 1 


0.03 


2.5+3.1 


4.5±6.1 






0.3 


1 .7±1 .1* 


8.6*12.3 


48 




3 


- 3.2±5.3 


9.7*16.1 




Sequence 2 


0.03 


7.3±9.5 


12.6*6.2 






0.3 


5.8+5.2 


10.7*12.3 


SO 




3 


5.4*4.0 


13.0*18.8 




*: p<0 


.OS ( Student's t-tgest 


\ 



S3 The above results demonstrated that synthetic DNAs containing palindromic structure have not only 
immunopharmacological activities but also therapeutic effects on various diseases which are known to be 
susceptible to drugs with immunopharmacological activity. 
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Sxample 16 ' » ^ , r^v jV 

Thai*, was flttJ#; ditfororico in the activity to augment the NK*ceit activity between the iirigie^frarided 
linear ONA { Sequence 1 ) and the double-stranded, linear DNA ( Sequence 42 ) which. *as wmi»$ed, pf 
5 the above ONA ( Sequence 1 ) and a second single-stranded, linear ONA with a complementary sequence 
to that of the former ( Table IB ). . . . • : - ^ : ■ ' ' 

Table 13 ■■. * ''r'J'^T' 



• ™ 


Test Sample 


Concn. (/tg/fal) 


UK-Cell Activity 




Control •;' 


"' • o; • • 


14;2tO,S ■'- 


ts 


Sequence i 


10 


21.6*1.2, 






100 


44.0*2.1 : 




Sequence 42 


10 


19!.9*1,5' : 






100 


47.5*3.7 



Example 17 



Among the ONAs ( Sequences 43 through 48 ) containing the same pafindromic structure (QACGTC), 
the ONA ( Sequence 43 ); whose sequence other than the palindromic structure was a simple ^ repetrtlon^f 
ao ; depxy^uanyljc add, had the strongest, activity to augment the NK-<#I activity ( Table © ). 

Table 19 : ^.^r^y' . /;i 



Repeated Unit in the* Portion 



Control 




13.3*0.9 


Sequence 4i 


G • V .." ••• 


54U*2.4\ 


4» Sequence 44 


A 


32.1*1.7 j;> 


Sequence 45 




28.9*1.2 


Sequence 46 




16.5*0.9 


48 Sequence 47 


:gc;. v. : - v 


25. 0*1. o 


Sequence 46 ' 


ga % .: 


. .". 26.8*1 .1 



Each DNA waa added to spleea> celXa tb a ^ 



Sinai concentration of 50 ^g/ol , 



as Example 18 



ONAs Contorting the S'-CG-y stnjcture In the paUndromic structure had a stronger activity 
:the; NK-ceil activity than those without the 3*-CG*3' structure ( fable 20 ), T 
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Table 20 



Test Saaola Palihdrome :1K-Call Activity 



Control 




1 2.3*0.6 


Sequence 11 


AACGTT 


so.oti .a 


Sequence 12 


JVGCGCT 


40.2-1 .9 


Sequence 49 


CGATCG 


47.7*1 .4 


Sequence 50 


ATCGA? 


47.0±1 .6 


Sequence 51 


TCGCGA 


47.0*2^0 


Sequence 52 


GCGCGC 


4<S.9±1 ,2 


Sequence 53 


CGTACG 


46.S+1 .9. 


Sequence 54 


AGCGCT 


45.7±1 .0 


Sequence 55 


CGGCCG 


44.2±1.7 


Sequence 3 


GACGTC 


42.1±1 .5 


Sequence 56 


GTCGAC 


42.0*1.3 


Sequence 57 


CGCGCG 


40.1*1 .4 


Sequence 56 


ACGCGT 


39.5i1 .5 


Sequence 59 


AAGCTT 


20. lib. 0 


Sequence 60 


TTATAA 


19.5*0.5 


Sequence 61 


TATATA 


13.3*0.4 


Sequence 62 


AGTACT 


1S.0±0.7 


Sequence 63 


GAATTC 


17.7*0.6 


Sequence 64 


CTGCAG 


17.5*0.5 


Sequence 65 


. AAATTT 


17.5*0.7 


Sequence 66 


CCTAGG 


17.0*0.7 



Each DMA was added to spleen cells to a 
final concentration of 50 ^g/ml. 



Example 19 

In mica Infected with LP-BMS viruses ( model animals for immunodeficiency diseases ),.the NK-cell 
activity of the lymphocytes was not enhanced by IL-2 stimulation unlike In normal mice; however, in the 
virus-Infected mice to which the single-stranded, linear 0NA ( Sequence 1 ) containing a palindromic 
structure had been administered, IL-2 was able to enhance the NK*e« activity of the lymphocytes < Table 
21 ). The degree of enhancement was nearly the same as that observed in the IL-2-stimulated lymphocytes 
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) 



70 



ts 



of normal mice, and the Unstimulated lymphocytes of infected mice to which A2T ( aadothymidin© a 
remedy for AIDS ) had been administered. But no such effect was observed with the singfe-stranded linear 
DNA( Sequence 2 ) without palindromic structure. 

Table 21 



20 



25 



Mouse 


Administered 
Hoinedv 


It-2 Addition 


A aCCl v x cy 


Normal 


Kone 














Infected 


Control (PBS) 




1 - 1 ±0 4 

» « 1 £V • *i 








1.1*0.2 


Infected 


Sequence 1 




5.9*0.0 








24.1*1 .4 


Infected 


Sequence 2 




3.3*0.5 ■ 








3.5*0.7 


Infected 


AZT 




1.9*1.0 








21,4*0.6 



30 



Example 20 

The single-stranded, linear DNA ( Sequence 1 ) containing a palindromic structure augmented me NK- 
cell activity and induced interferon even In SCIO mice ( model animals for severe combined im- 
munodeficiency ), but no such effect was observed with the single-stranded, linear DMA ( Sequence 2 ) 
without palindromic structure ( Table 22 ). 



55 
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Tabla 22 



5 




Control 


5.2±0.5 


<4 






Sequence 1 


15.4*0.7 


12G 


W 




Sequence 2 


5.4*0.3 


<4 




SCIO 


Control 


18.3±1 .0 


16 






. Sequence 1 


43.9*1.5, 


256 


1$ 




Sequence 2 


20.0*1 .1 


1.6 




Each 


DMA was added 


to spleen cells 


to a final 


20 


concentration of 20 


^g/ml. 





NK-cell activity was measured at anE.T ratio of 25t±. 

» it was demonstrated from the results obtained in Examples 19 and 20 that the single-stranded', linear 
0^ 0^13 STconWning palindromic structure are capable of restoring ( at least pertaHy ) the 
immunological functions of immunodeficiency disease model mice. 
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Example 21 

Acute toxicity of the synthetic ONAs ( Sequences 1 and 3 ) with a base number of 4Sand 30 
resc^vely ^remarkably tow as compared to mat of the synthetic RNA (poly l:Q used as control ( Table 
23). 



Table 23 


Test Sample 


Administration Route 


LD 50 (mg/kg) 


DHA ( ■ Sequence 1 ) 


iv 


>500 




iP 


>1.000 


DBA ( Sequence 3 ) 


iv 


>S00 




ip 


>1000 


polyI:C 


iv 


8 






30 



l„ addition, intraperitoneal administration of each of the synthetic ONAs ( Sequences 10. 11. 12. 14. is. 
ift. 17 1ft. 19 20 21 22. 23. 24. 28. 27. 28. 29. 30. 31. 32. 33. 34. 35. 38, 37. 38, 39. 42. 43. 44. 45. 48. 
ss 50. 3l! 52, 53.' 54.' 55.'58. 57 and 58 ) to DOY mice ( each group consisting of ten heads ). caused no oeam 
or body weight toes in any of the mice tested in one-week observation period. 
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SEQUENCE LISTING 

Sequence Mo . ; 1 

Length of sequence: 45 

Type of sequence; Nucleic acid 

Type of Chain : S i ng I e- stranded 

Topo I ogy : I i near 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 
ACCGATGACG TCGCCGGTGA CGGCACCACG ACGGCCACCG TGCTG 

Sequence No , : 2 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: 

AAAAGAAGTG GGGTGCCCCC ACGATCACCA ACGATGGTGT GTCCA 

Sequence No , : 3 

Length of sequence; 30 

Type of sequence: Nucleic acid 

Type of Chain : Single* stranded 

Topology: Linear 

Kind of sequenoe: Other nucleic acid; synthetic DNA 
Features of sequence: P.: Containa palindrome (GACGTC) 
ACCGATGACG TCGCCGGTGA CGGCACCACG 
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Sequence No.: 4 

Length of sequence: 30 

Type of sequence: Nucleic acid: 

Type of Chain : S I no I e- Stranded 

Topolooty: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: 
GGTGACGGCA CCACGACGGC CACCGTGCTG 

Sequence No . : S 

Lenoth of sequence: 30 

Type of sequence: Nucleic *cld 

Type of Cha4n : SI no I e- stranded 

Topolocty: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Feature* of sequehce: 
ACCGATGACT GCGCCGQTGA CGGCACCACG 

Sequence No. : 6 

Lenoth of sequence: 30 

Type. of sequence: Nucleic aold 

Type of Chain : S i no I e- stranded 

Topoloety : Linear 

KlTid of sequence: Other nucleic acid; synthetld DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
ACCGATGACG TCGCCGTGGA CGGCACCACG 
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Sequence No . : 7 

Length of sequence: 29 

Type of sequence: Nucleic acid 

Type of Chain : S I ng I e- Stranded 

Topologty: Linear 

Kind of sequence:' Other nucleic acid; synthetic DNA 
Features of sequence: 
ACCGATGAQT CGCCS6TGAC GGCACCACG 

Sequence No . : 3 

Length of sequence; 29 

Type of sequence: Nucleic acid 

Type of Chain : Single* stranded 

Topologty: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
ACCGATGACG TCGCCGGtGA CGGCACCAG 

Sequence No . : 9 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- Stranded 

Topologty: Linear 

Kind of sequence: Other nuo I e i c add; synthetic DNA 
Features of sequence: P: Contains palindrome C GACGTC) 
GACGTCGCCG GTGACG6CAC CACGACCGAT 



24 



' EP 0 468 520 A2 ' 

Sequence No . : 10 

Length of sequence: 30 

Type of $equence: Nucleic acid 

Type of Chain : S I no I e- stranded 

Topotooty: Linear 4 

Kind of sequence: Other nucleic acid; synthetic DNA 

Features of sequence: P: Contains palindrome (GACGTO 

ACCACGACCG AT6ACGTCGC C6GT<3ACGGC 

Sequence No . : 11 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Sins I e- stranded 

Topolooty: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (AACGTT) 
ACCGATAACG TTGCCGGTGA CGGCACCACG 

Sequence No . : 12 

Lenoth of sequence: 30 

Type of sequences Nucleic acid 

type of Chain : Sine I e- Stranded 

Topoioety: Linoar 

Kind of sequence: Other nucleic acid; •synthetic 0NA 
Features of sequence: P: Contains palindrome (AGQGCT) 
ACCGATAGCG CTGCCGGTGA CGGCACCACG 



w 



19 



25 



36 



) EP 0 468 520 A2 ; 

Sequence No . : 1 3 

Length of sequence; 30 

Type- of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topo I oety : L inear . 

Kind of sequence: Other nucleic ao i d t synthetic DNA 
Features of sequence: 
TCGGTGCAGG GAATGTCGCA GGACCCGGTC 



20 Sequence No, : 14 

Length of sequence: 30 
Type of sequence: Nucleic acid 
Type of Chain : Single* stranded 
Topologty: Linear 

Kind of sequence: Other nucleic ac t d > synthetic ONA 
Features of sequence: P: Contains palindrome (GACGTC) 
TCGGTGGACG TCATGTCGCA GGACCCGGTC 



Sequence No. : 15 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S i no I e- stranded 

Topologty: Linear 

Kind of sequence: Other nucleic ao i d ; synthetic ONA 
Features of sequence: P: Contains palindrome (CGATCG) 
TCGGTGCGAT CGATGTCGCA GGACCCGGTC 



95 
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Sequence No.: 16 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e- stranded 

Topo I og tv : Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (ATCGAT) 
TCGGTGATCG ATATGTCGCA GGACCCGGTC 

Sequence No . : 17 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topologty: Linear 

Kind of sequence: Other nucleic ac i d ; synthetic ONA 
Features of sequence: P: Contains palindrome (TCGCGA) 
TCGGTGTCGC GAATGTCGCA GGACCCGGTC 

Sequence No . : 18 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology: Linear 

Kind of sequence: Other nucleic ac I d ; syn th a t i c DNA 
Features of sequence: P: Contains palindrome CGCGCGC) 
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TCGGTGGCGC GCATGTCGCA GGACCCGGTC 

Sequence No . : 19 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain ; Single- stranded. 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome (CGTACG) 
TCGGTGCGTA CGATGTCGCA GGACCCGGTC 

Sequence No . : 20 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : Single-Stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome CCGGCCG) 
TCGGTGCGGC CGATGTCGCA GGACCCGGTC 

Sequence No. : 21 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I o- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Feetures of sequence: P: Contains palindrome (GACGTC) 
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AAAAGAAGTG GGGACGTCTT ACGATCACCA 

Sequence No . : 22 

Lensth of sequence: 30 

Type of sequence: Nucleic acid 

Type of Cha in : S i no I e- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthet.lc DNA 
Features of sequence: P: Contains palindrome (GGACGTCC) 
AAAAGAAGTG GGGACGTCCT ACGATCACCA 

Sequence No.: 23 

Length of sequence: 30 

Type of sequence: Nuclelo acid 

Type of Chain : Single- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains pa I I ndrome (CGGACGTCCG) 
AAAAGAAGTG CGGACGTCCG ACGATCACCA 

Sequence No . : 24 

Length of sequence: 30 

Type of sequence: Nucleic aoid 

Type of Chain : Single- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (ACGT) 
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AAAAGAAGTG GGAACGTCTT ACGATCACCA 

Sequence No. 25 

Length of sequence: 6 

Type of sequence: Nucleic acid 

Type of Chain : Single- stranded 

Topology: Linear 

Kind of sequence;* Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
GACGTC 

Sequence No . : 26 

Length of sequence: 10 

Type of sequence: Nucleic acid 

Type of Chain : Single -Stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
ATGAC6TCGC 

Sequence No . 27 

Length of sequence: 15 

Type of sequence: Nucleic acid 

Type of Chain : S I ng I e -Stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
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CCGATGACGT CGCCG. 

Sequence No. : ?8 

Length of sequence: 20 

Type of sequence:. Nuclei c- acid 

Type of Chain : Si no I e- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ON A . 
Features of sequence: P: Contains palindrome (GACGTC) 
GACCGATGAC GTCGCCGGTG 

Sequence No . : 29 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of Chain : S I ng I e-etrahded 

Topology: Linear 

Kind of sequence: Other, nuclei c acid; synthetic ONA 
. Features of sequence: p: Contains pal Indrome (GACGTC) 
TGACAGACCG ATGACGTCGC CGGT6QACGG 

Sequence No . : 30 
Length of sequence: 45 
Type of sequence: Nucleic acid 
Type of Chain : Single- stranded 
Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of seeuenoe: P: Contains pallndrone (GACGTC) 
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CCAGTGATTG ACAGACCGAT GACGTCGCCG GTGGACGGCT CAGTG 

5 

Sequence No . : 31 
Length of sequence; 60 
Type of sequence: Nucleic acid 
Type of Chain : S i ng I a -stranded 
is Topp I ogy ; L i near 

Kind of sequence: Othar nuoleio acid; synthetic DMA 

Features of sequence; P: Contains palindrome (GACGTC) 

TGCGACCCCA GTGATTGACA GACCGATGAC GTCGCCGGTG GACGGCTCAG TGATAATTTA 

Sequence No. ; 32 

25 

Length of sequence: 80 
Tyaa of sequencer Nucleic acid 
30 Type of Chain : S f no I a- stranded 
Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
39 Features of sequence: P: Contains Palindrone (GACGTC) 

CCTCAGTCAC TGCGACCCCA GTGATTGACA GACCGATGAC GTCGCCGGTG GACGGCTCAG 
TGATAATTTA GATAGTACAC 

40 

Sequence No . : 33 
45 Length of sequenoa: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i no I e -stranded 
w Topology: Linear 

Kind of sequence; Other nucleic acid; synthetic ONA 
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Features of soouence: P: Contains palindrome CGACGTC) 
ACCGATGACG TCGCGACGTC CGGCACCACG ACGGCCACCG TGCTG 

Sequence No . : 34 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i no I e -stranded 

Topology: Linear 

Kind of sequenoe: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome CGACGTC) 
ACCGATGACG TCGCGACGTC CGGACGTCCG ACGGCCACCG TGCTG 

Sequence No . : 35 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S I ng I e- Stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features. of sequence: P: Contains palindrome CGACGTC) 
ACCGATGACG TCGCGACGTC CGGACGTCCG GACGTCACCG TGCTG 

Sequence No • : 36 

Length of sequence: 45 

Type of sequence: Nucleic acid 

Type of Chain : S i ng I e- stranded 

Topology: Linear 

Kind of sequence: Other nucleic acidi synthetic DNA 
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Features of sequence: P: Contains palindrome (GAC6TC) 
ACCGATGACG TCGCGACGTC CGGACGTCCG GACGTCACCG ACGTC 

Sequence No. : 37 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleio acid; syn thet 1 o DNA 
Features of sequence: P: Contains pal indroma (GACGTC) 
GACGTCGACG TCGACGTCGA CGTCGACGTC 

Sequence No. : 38 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleio acid? synthetic ONA 
Features of sequence: P: Contains palindrome CCACGTS) 
C ACGTGCACG TGCACGTGC A CGT6CACGTG 

Sequence No . : 39 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S Ing I e-strandad 

Topology: Linear 

Kind of sequence: Other nucleio acid; synthetic ONA 
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Features of sequence: P: Contains palindrome CAACGTT) 
AACGTTAACG TTAACGTTAA CGTTAACGTT 

Sequence No , 1 40 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Sing I e-stranded 

Topology: Linear* 

Kind of sequence: 0 ther . nuc i e i c acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GCGC6C) 
GCGCGCGCGC GCGCGCGCGC GCGCGCGCGC 

Sequence No . : 41 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind, of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains pal tndroae (ATATAT) 
ATATATATAT ATATATATAT ATATATATAT 

Sequence No. : 42 

Length of sequence: 45 

Type of sequence: Nuoleio acid 

Type of chain: .Ooub I e- Stranded 

Topology: Linear 

Kind of sequence: Other nucleic aold; synthetic DNA 
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Feature* of sequence: P: Contains palindrome .(GACGTC) 
« 5 * -ACCGATGACG TCGCCGGTGA CGGCACCACG ACGGCCACCG TGCTG-3 * 

3* -TGGCTACTGC AGCGGCCACT GCCGTGGTGC TGCCGGTGGC ACGAC-S ■ 

10 

Sequence No . : 43 
Length of sequence: 30 
,fl Type of sequence: Nuclei* acid 

Type of chain: S i no I o-s t randad 
Topology: Linear 

20 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GACGTC) 
_ GGGGGGGGGG GGGACGTCGG GGGGGGGGGG 

Sequence No . : 44 
Length of sequence: 30 
Type of sequence: Nucleic acid 
3« Type of chain: Single-stranded 
Topology: Linear 

Kind of sequence: Other nuoleio acid; synthetic DNA 

40 

Features of sequence: P: Contains pal Indrome (GACGTC) 
AAAAAAAAAA AAGACGTCAA AAAAAAAAAA 

48 

Sequence No. : 4S 
Length of sequence: 30 

90 

Typo of sequence: Nucleic acid 
Type of chain: Single-stranded 
55 Topology: Linear 
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Kind of sequence: Other nuclei© acid; syn the c Ic. ONA 
Features of .sequence: : P: Contains pal indrome (GACGfTp) 
TTTTTTTTTT TTGAC6TCTT TTTTTTTTTT 

Sequence No . : 46 

Length of sequence: 30 

Type of sequenoe: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains pal Indromq (GACGTC) 
CCCCCCCCCC CCGACGTCCC CCCCCCCCCC 

Sequence No ♦ : 47 

Length of sequence: 30 

Type of sequence: Nuclei o acid 

Type of chain: Single^stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains pal I ndrome .CGACGSTC) 
GCGCGCGC6C GCGACGTC6C GCGCGCGCGC 

Sequence No . : 48 
Length of sequence: 30 
Type of sequence: Nucleic acid 
' Type of chain: Single-stranded 
Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains Palindrome CGACGTC) 
GAGAGAGAGA GAGACGTCGA GAGAGAGAGA 

Sequence No . : 49 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ng I e-s fc randed 

Topology: Linear 

Kind of sequence: Other nuoleic aoid; synthetic ONA 
Features of sequence: P: Contains palindrome CCGATCG) 
ACCGATCGAT CGGCCGGTGA CGGCACCACG 

Sequence No . : 50 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nuoleic acid; synthetic ONA 
Feature* of sequence: P: Contains palindrome CATCGAT) 
ACC6ATATCG ATGCCGGTGA CGGCACCACG 

Sequence No . : 51 

Length of sequence: 30 

Type of sequence: Nuoleic aoid 

Type of chain: Sinai e~s tranded 

Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (TCGCGA) 
ACCGATTCGC GAGCCGGTGA CGGCACCACG 

Sequence No . : 52 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i ne I e-e trended 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (GCGCGC) 
ACCGATGCGC GCGCCGGTGA CGGCACCACG 

Sequence No.: S3 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of cha in: Sine I e-stranded 

Topol ogy : Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Contains palindrome (CGTACG) 
ACCGATC6TA CGGCCGGTGA .CGGCACCACG 

Sequence No . : 54 

Lenoth of sequence: 30 

Type of sequence: Nuclei© acid 

Type of chain: Sine le-s tranded 

Topology: Linear 



39 



) 



EP 0 463 520 A2 



Kind of sequence*. Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome CAGCGCT) 
ACCGATAGCG CTGCCGGTGA CGGCACCACG 

Sequence No . : 55 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome (CGGCCG) 
ACCGATCGGC CGGCCGGTGA CGGCACCACG 

Sequence No. : ,56 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence; P: Contains palindrome CGTCGAC) 
ACCGATGTCG ACSCCGGTGA CGGCACCACG 

Sequence No . : 5T 

Length of sequence: 30 

Type of sequence: Nueleio aoid 

Type of chain: Single-stranded 

Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic ON A. 
Featured of sequence: P: Contains p a i i ndr ome (CGCGCG) 
ACCGATCGCG CGGCCGGTGA CGGCACCAC6 

Sequence No . : 58 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S1 ns I e-st randed 

Topology: Linear 

Kind of sequence: Other nucleic ac I d ; synthe t i c'ONA 
Features of sequence: P: Contains palindrome (ACGCGT) 
ACCGATACGC GTGCC6GTGA CGGCACCACG 

Sequence No . : 59 

Leneth of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S I no *e-s trended 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome CAAGCTT) 
ACCGATAAGC TTGCC6GTGA CGGCACCACG 

Sequence No . : 60 

Length of sequence: 30 

Type of sequence: Nuoleio aeid 

Type of chain: Single-stranded 

Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains pal indrorae (TTATAA) 
ACCGATTTAT AAGCCGGTGA CGGCACCACG 

Sequence No . : 61 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome CTATATA) 
ACCGATTATA TAGCCGGTGA CGGCACCACG 

Sequence No . : 62 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S I ng I e-s trahdad 

Topology: Linear 

Kind of sequence; Other nucleic acid; synthetic ONA 
Features of sequence': P: Contains palindrome (AGTACT) 
ACCGATAGTA CTGCCGGTGA CGGCACCACG 

Sequence No . : 63 

Length of sequenoe: 30 

Type of sequence: Nucloio acid 

Type of chain: Single-stranded 

Topology: Linear 
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Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: p: Contains palindrome (QAATTC) 
ACCGATGAAT TC6CC66TGA CGGCACCACG 

Sequence No . : 64 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: S i no I e-a t r and ed 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic ONA 
Features of sequence: P: Contains palindrome CCTGCAG) 
ACCGATCTGC AGGCC6GTGA CGGCACCACG 

Sequence No . : 65 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic acid; synthetic DNA 
Features of sequence: P: Conta ins pal indrome (AAATTT) 
ACCGATAAAT TTGCCGGTGA CGGCACCACG 

Sequence No . : 66 

Length of sequence: 30 

Type of sequence: Nucleic acid 

Type of chain: Single-stranded 

Topology: Linear 

Kind of sequence: Other nucleic aoid; synthetio DNA 
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Features of sequence: P: Contains palindrome (CCTA6G) 
ACC6ATCCTA 6G6CCG6T6A CGGCACCACG 



tp Claims 

1. An immunostimulatory remedy containing, as the active ingredient a single-stranded, linear polydeox- 
yribonucleotide with a base number of 10 to 100 containing at least one structure represented by the 
following general formula: 



ts 



V-K* * -XiX 2 X, Y, Y 2 Y 3 ' * *Y fl .3' (I) 



( wherein n is an integer from 3 to SO: Xt. X*. Xj. X„ and Yi, Y 2l Y 3 , Y n are each a 
monodeoxyribonucleotide; X,, X 2 , Xj, • • • and X* may be the same or different nucleotides; and bases 
20 in Xi and Yt, in X* and Y 2 , in Xs and Y 3| in • ••, and in X„ and Y n are complementary with each other 
as defined by Watson & Crick ) or a salt thereof. 

2, An immunostimulatory remedy containing, as the active Ingredient, a double-stranded, linear polydeox- 
yribonucleotide or a salt thereof, in which at least one single-stranded, linear polydeoxyribonucleotide 

25 contains at least one structure represented by the general formula (I). 

3. An immunostimulatory remedy as described in Claim 1 or 2. wherein Xi'in the general formula (I) is 
deoxyguanylic acid or deoxycytidylic acid. 

30 4, An immunostimulatory remedy as described in Claim 1 or 2, wherein the structure represented by the 
general formula (I) is S'-GACGTC-S* ( wherein G is deoxyguanylic acid, A is deoxyadenylic acid. C is 
deoxycytidylic acid, and T is deoxythymidylic acid ). 

5. An immunostimulatory remedy as described in Claim 1 or 2, wherein the structure represented by the 
is general formula (I) is S',AGCGCT-3' ( wherein G is deoxyguanylic acid. A is deoxyadenylic acid C is 

deoxycytidylic acid, and T is deoxythymidylic acid ). 

6. An immunostimulatory remedy as described in Claim 1 or 2. wherein the structure represented by the 
general formula (I) is 5M3ATATC-3' ( wherein G is deoxyguanylic add, A is deoxyadenylic acid, C is 

40 deoxycytidylic add. and T is deoxythymidylic acid ). 

7. An immunostimulatory remedy as described in Claim 1 or 2 . wherein the structure represented by the 
general formula (I) is S'-AGGCCT-T ( wherein G is deoxyguanylic acid. A is deoxyadenyiic acid, C is 
deoxycytidylic acid, and T Is deoxythymidylic acid ). 

43 

8. An Immuostimulatory remedy as described in Claim 1 or 2. wherein the structure represented by the 
general formula (I) is S'-ACGCGT*' ( wherein G is deoxyguanylic acid. A is deoxyadenylic acid C is 
deoxycytidylic add. and T is deoxythymidylic acid >. 

so & An immunostimulatory remedy as described in Claim 1 or 2, wherein the structure represented by the 
general formula (I) is S'-CGATCG-S' ( wherein G is deoxyguanylic add. A Is deoxyadenylic acid. C is 
deoxycytidylic add. and T is deoxythymidylic acid ). 

10, An Immunostimulatory remedy as described in Claim 1 or 2 , wherein the structure represented by the 
33 general formula (i) is 5*-ATCGAT*3' ( wherein G is deoxyguanylic acid. A is deoxyadenylic acid. C :s 

deoxycytidylic acid, and T is deoxythymidylic add ). 

11. An immunostimulatory remedy as described in Claim 1 or 2 , wherein the structure represented by the 
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general formula (I) is 5'-TCGCGA-3' { wherein G is deoxyguanylic acid. A is deoxyadenylic acid, C is 
- deoxycytidylic acid, and T is deoxythymidyllc acid ). 

12, An immunostimulatory remedy as described in Claim 1 or 2. wherein the structure represented by the 
general formula (I) Is 5'-AACGTT-3' { wherein G is deoxyguanylic acid. A is deoxyadenylic acid. C is 
deoxycytidylic acid, and T is deoxythymidylic acid ). 

13. An immunostimulatory remedy as described in Claim 1 or 2 , wherein the structure represented by the 
general formula (I) is 5*-GCGCGC-3' ( wherein G is deoxyguanylic acid, and C is deoxycytidylic acid ). 

14 An immunostimulatory remedy as described in Claim 1 or 2. wherein the structure represented by the 
general formula (I) is S'-CGTACG-a* { wherein G is deoxyguanylic acid. A is deoxyadenylic acid. C is 
deoxycytidylic acid, and T is deoxythymidylic acid ). 

rs 15 An immunostimulatory remedy as described in Claim 1 or 2 . wherein the structure represented by the 
general formula (I) is 5'-CGGCCG-3' ( wherein G is deoxyguanylic acid, and C is deoxycytidylic acid ). 

16 An immunostimulatory remedy as described in Claim 1 or 2 , wherein the structure represented by the 
general formula (I) is 5'-GTCGAC-3' { wherein G is deoxyguanylic acid. A is deoxyadenylic acid, C is 
20 deoxycytidylic acid, and T is deoxythymidylic acid ). 

17. An immunostimulatory remedy as described in Claim 1 or 2 , wherein the structure represented by the 
general formula (I) is 5'-CGCGCG-3' { wherein G is deoxyguanylic acid, and C is deoxycytidylic acid ). 

25 1a. An immunostimulatory remedy as described in any of Claims 1 through 17 , wherein the portion except 
the structure represented by the general formula (I) Is the repeated structure of deoxyguanylic acid. 

19. An Immunostlmulatocy remedy as described in Claim 1 or 2 . wherein the structure represented by the 
general formula (I) contains at least one structure of 5'-CG-3' ( wherein G is deoxyguanylic acid, and C 

so Is deoxycytidylic acid ). 

20. An immunostimulatory remedy as described in Claim 19 . wherein the portion except the structure 
represented by the generagl formula (I) is the repeated structure of deoxyguanylic acid. 

35 21. An immunostimulatory remedy as described in any one of Claims 1 to 20. for the relief of malignant 
tumors. Infectious dieases. immunodeficiency diseases and autoimmune diseases. 



40 



45 



SO 



ss 



45 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 91 U 2601 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CJtetiee or iwamnt with izaticebee, »tert ipsnpriitt, 
of rderoai miun 



Retevaet 
to 



CLASSIFICATION OF THE 
APPLICATION flat OJ ) 



A,P 



EP-A-0 300 6*7 (CITY OF HOPE) 

• pege 2, llni 48 - Mnt 49 • 

EP-AH) 302 750 (NEW ENGLAND MEDICAL CENTER 
HOSPITALS) 

• eUffift 2-4 * 

0E-A-S 744 785 (THEURER *. ) 

• tl* *na1e document ■ 

WDRUJ PATENTS INDEX LATEST 
MmH 9025, 

Oerwtnt Publication! Ltd., London, GB; 
AN 90-19*689 

4 JP-A-2 128 591 (MXPPON OIL SEAL) 17 Mty 1990 

• tbitrtct • 

MEOLINE ABSTRACT Nunfer: 9C33B013 

t£GNER M. et el **In tenet ion af a prottln with * 

pellndroclc lequence fro* Mir 1m RDNA Increases 

the occurrence of e*p11 fleet Ion- dependent tren*- 

formtlon In route celts," & J. BIOL, CHEN, 

15 tugust 1990, 265 (23), p 13925-32 



1-2 
1-2 

1-2 
1-21 



A51U1/7Q 



1-21 



TECHNICAL FIELDS 

ft.O.5) 



AfilR 




CATEGORY or QUO DOCUMENTS 



X t pareealeri j leleviM if tOa itaee 
Y : pvtksliriy Nteie K anting wit 
qpcbmi ftp «w attfwy 

Oti 



T i terjr or frtedpu «4«rM» , tat _ . ™ 
txmA*pxmi iocuwmt t kit p«UbM oa. or 

O t OOOMt dtttftitfe 
L:eo«Mtdteifor« 



A J «eeWr of t»o two plan fiaOy, cottojpoeihg 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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